Mitochondrial dysfunction and endoplasmic reticulum stress in diabetic retinopathy: mechanistic insights into high glucose-induced retinal cell death.
Hyperglycemia, a prominent characteristic of diabetes, has been implicated in the apoptotic death of vascular and neuronal cells in the retina. In diabetic retinopathy, mitochondrial dysfunction, endoplasmic reticulum (ER) stress, and subsequent breakdown of cellular homeostasis play a critical role in retinal cell death. In particular, changes in mitochondrial morphology, mitochondrial membrane potential heterogeneity, oxygen consumption rate and protein misfolding are beginning to be recognized as key players in the demise of retinal vascular cells in diabetes. Some of these key changes contribute to oxidative stress and influence ion transport, impacting overall cellular homeostasis. The primary objective of this review is to provide insight into the mechanisms in which high glucose influences two disparate cellular organelles, mitochondria and ER, in promoting apoptotic demise of retinal vascular and neuronal cells in diabetic retinopathy.